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Reduction of Viscosity of Water^olubie Non-Ionic CeUulose Ethers. 



Wo, Imperial CuEMiCAL Industries 
LiMiiED. ot Imperial Chemical Houso, 
Millbank, London, S.W.I, j British Com- 
pany. t!o hereby deelare ihe invcniion. fur 
wliiwh wv pr;iy ihai a p:nem muy be ii^rLinted 
tt) lis. aiul ihe MieihiKt by which it in \o be 
porfiirmed. lo be jnirlieularly deNcribed in 
and by the foMowinj^ statcnwni : - 

This invention relates to a process) for 
reducing the visco.sity of wacer-soluble 
non-ionic cellulose ethers and to low vis- 
cosity cellulose ethers produced by the 
process. 

The viscosity of cellulose ethers i.e. the 
viscosity exhibited by solutions of the 
ethers, is usually controlled by controlling 
the degree of dcgradacion of the cellulose 
from vvhich the other is subsequently pre- 
pared. This is conveniently etfccred by 
•>M allowing soda cellulose, prepared in the 
first s:;i!;e of cellulose eiher manufacture. 
JO be oxidised by atmosplieric air or cheini- 
cal o.\iili.->ing a\;enrs, such as hydro\'.en per- 
*)xide while it is stirred at normal or ele- 
•jr» vated temperatures. 

This iuciIuhI of viscosity ctnUrol has the 
disativantage that the cellulose degradation 
elfected is not unifvirm. Consequently - 
low viscosity grades of cellulose ether - 
for example those having a viscosity of 
less than 50 ccntipoises in 2';;. aquc^ous 
solution at 20-* C— when thus prepared, 
contirin portions which arc excessively 
soluble in and are consequently difficult to 
isolate from the strongly alkalmc liquors 
in wh'ch they are prepared. 

We have now discovered that in the 
pre.iar -.ion of low viscosiry water-soluble 
non-ir ic cellulose ethers it is advantage- 
ous ti hrst prepare an ether of higher vis- 
co ;iy Iran that i!c.sired aiiv! to subscquonf ly 

f/ 'ice 4y. 6r/.l 



treat this material to reduce its viscosiry 
to the desired value. 

in accordance with the invention the 
viscosity of a water-soluble non-ionic cellu- 
lose erhe:- is reduced by f reading it. with- 
(Mii sub^ianiial dissolution, with an aqueous 
solution of hydrogen peroxide, the dura- 
tion and temperature of such treatment 
being controlled in a-ccordance with the 
amount of reduction in viscosity desired. 
The viscosity of the product obtained de- 
pends on the initial viscosity, the concen- 
tration of the hydrogen peroxide solution, 
and the temperature and duration of the 
treatment. 

The method of the invention permits 
m-ore accurate control of the viscosity of 
the product to -be efiected than was gener- 
ally possible with the methods hitherto 
used and by its use process conditions 
which involve low viscosity cellulose ethers 
being slurred in stn)ngly alkaline reaction 
liquors may be avoiiled. I'hercby obviatin;.' 
the dilFiculiy of isolating the ether from 
such liquors. 

In this Specification the term water- 
soluble non-ionic cellulose ethers" means 
nv)n-ionic ethers which can be dissolved 
in some aqueous metiium but not neces- 
sarily in all aqueous mctlia. It therefor: 
incliides those which, while being insolublj 
in neutral solutions, are soluble in alkalin* 
solutions. Generally such ethers include 
. those having a degree of substitution of 
between 0.1 and 2.3. 

In one convenient manner of carryin;; 
the invention into effect a substantially 
dry mass of water-soluble non-ionic cellul- 
lose ether or a mass of such ether mois- 
tened with a liquid in whit-h .it is instilubi-^ 
is spraved ovenlv with an aqiicous .solution 
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of hydrogen peroxide and thereafter su-b- 
jected to heac rrearmenr sufficient to effect 
the required viscosity reduction. This 
heaiinii rnay conveniently be carried out 
f) in a drying oven so that the heat treat* 
ment and evaporation of water and volatile 
liquids may be effected simultaneously. 
While all the water-soluble aon-ionic cellu- 
lose ethers may be thus treated this method 
10 is particularly advantageaus for the treat- 
ment of those ethers such as hydroxyethyl 
cellulose which are soluble in hot water 
and which consequently cannoc be treated 
in a hot aqueous slurry. 
15 In another convenient method of carry- 
ing out (he invention the cellulose other 
miy be suspended as a slurry in a liquid 
in which it is insoluble and the aqueous 
oxidising agent added. This liquid may 
•M> conveniently be a mixture of alcohol and 
water having an alcohol content sufficient 
to prevent any substantial gelling of the 
other. For the treatment of ethers which 
arc soluble in water at room, temperature 
•Jf) but inbolunio in hot water the liquid is 
conveniently water maintained above the 
lempcralurc at which j;elation of the ether 
occurs (the gel point). . This latter method 
may be advantageously employed in the 
treatment of a variety of cellulose ethers 
including mcthyh ethyl-, ethyl methy 
hydroxyethyl methyl-, hydroxyethyl ethyl-, 
hydroxypropyl methyl, and hydroxypropyl 
ethyl-cellulose. : . u 

If ethyl alcohol is also present with the 
mass of ether being treated, little reduc- 
tion in viscosity takes place until the 
temperature is raised sufficiently to evapor- 
ate of! the aLcjhol, but after the alcohol 
is removed the peroxide beci>mes eftectivc. 

Treatment of cellulose ether in accord- 
ance with the invention may lie carried out 
uHilcr alk:iUne conditions, but li is more 
ellccrivc ncuiral or nearly neutral 

condiiions. Consrquenily W is preferred 
to ctFet-t trealmenl at a of between 

The invenlion is further illustrated Dy 
the following examples in which all .parts 
are by weight. 

The viscosity of the cellulose ethers re- 
corded was determined by the method of 
British Standard 188 (1957) using a U-tube 
viscometer. All the viscosities were 
of) measured at 20" C 

Example 1. 
7.5 parts of hydroxypropyl methyl cellu- 
lose containing 0.2 hydro.xypropyl and 
methyl groups per nnhydro-lucose unit 
GO havin.4 a viscosity of 28U0 ccn:ipoises (cps.) 
and a gel point of 65' C. in 2% aqueous 
solution were suspended as a slurry in 60 
parts of wafer at 7r C. One part of 100 
vols, strcn-rh hydrogen peroxide (approxi- 
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mately 30% H.,0.,. by weight) was added 
to the slurry and the cemperature was 
maintained at 75' C. for 2 hours after 
which time the hydroxypropyl methyl 
cellulose was isolated. The viscosity oi 
the hydroxypropyl methyl cellulose in 2% 
aqueous solution was found to be 240 cps. 

Example 2. 
3 pans hydroxypropyl methyl cellulose 
containing 0.2 hydro.xypropyl and 1.3 
methyl groups per anhydrogiucose unit 
having a viscosity of 2170 cps. in^^^";. 
aqueous solution and a gel point of 65" C. 
were .-.uspcnded in 40 parts of water at 
100" C. One part of 100 voLs, strength 
hydrogen peroxide was evenly mixed into 
the slurry and the temperature maintained 
at 100" C. for 1 hour. The hydroxypropyl 
methyl cellulose was then isolated and its 
viscf)siry was found to be 18 cps. in 2"'';. 
aqueous solution. 

EXAAIPLE "i. 
10 parts of hydroxypropyl methyl cellu- 
lose containing 0.2 hydroxypropyl and 1.8 
methyl groups per anhydrogiucose unit hav- 
ing a viscosity of 17000 cps. in 2% aqueous 
solution and a gel point of W C. were 
suspended as a slurry in 80 parts water at 
95' C. One part of 100 vols, strength 
hydrogen peroxide was mixed evenly into 
the slurry and the temperature maintained 
at 95" C. for 2 hours. The hydroxypropyl 
methyl cellulose was isolated and found to 
have a viscosity of 7500 cps. in 2% aqueous 
solution. 

Examples ^ — 13 
Examples 4—13 were carried out to illus- 
trate rhe effect of (a) concentration of 
hvdrogeh peroxide, (b) times of treatment 
and (c) temperature of {rv\irnjent oti the 
viscosity reilucfion of hydroxyprDpyl 
methyl idlulose. The iletaiLs of theve ex- 
iiniples arc .set forth in Table 1. In each 
of llie examples 23 parts of hydroxypropyl 
methyl cellulo>c containing 0.2 hydroxy- 
propyl and 1.8 methyl groups per anhydro- 
giucose unit having a viscosity of 407([ cps. 
in 2% solution and a gel point of 65 ' C. 
were suspended as a slurry in 200 parts 
of water ac the temperature indicated. The 
indicated quantity of lOO vols, strength 
hydrogen peroxide was then added and 
rhe temperature maintained constant dur- 
ing the treatment time, after which the 
hydroxypropyl methyl cellulose was isolated 
and its viscosity in 2% aqueous solution 
determined. These viscosity values are 
given in the last column of Table 1. 

Examples 4—6 illustrate the effect of the 
concentration of oxidising agent, Examples 
7— 10 illustrate the effect of the duration 
of treatment and Example^" -H —13 ilUiS- 
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Tasle I. 

Viscosity of 

Parts H,0., Duration or Pnoducr 2":. 



Example 


Tcniperature 


added 


Treatment 


aqueous Soln. 


4 


100* c. 


0.83 


1 hour 


282 ccnripoises 


5 


•t 


4.15 


I 


23 


6 




8.3 


1 » 


20 


7 


ff 


0.83 


15 minutes 


1888 


8 


1* 


!• 


30 „ 


963 


9 
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735 


10 




■ 1 


I hour 


282 


11 


70*' C. 


4.15 


30 minutes 


1430 


12 


85^ C. 


»t 


30 


554 


n 


100 - C. 


It 


30 


191 
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25 parrs of ethyl hydroxyerhyl cellulose 
containing 1.2 ecli'yl and 0.2 hydroxycthyl 
•f^roups per anhydrogluco*?c unit having a 
viscosity of 2585 cps. in 2';:, aqueous solu- 

20 tion were su.spemied as a slurry in 2U0 parts 
of water at 95 -^-lOO' C. 0,83 parts of 100 
vols, strength hydrogen peroxide were 
added and ihc slurry was maiiuained at a 
(emperalure of 'J5--I0O C. for 30 minute.s. 

•Jfi The celUiliwe el her was isolated anil dried 
and found to have a viscosity of 296 cps'. 
in 2".. aqticous sululioii. 

Example 15. 
25 parts of methyl cellulose containing 

30 1.9 methyl groups per anhydroglucose unit 
having a viscosity of 2685 cps, in 2"'. 
solution were suspended in 200 parts of 
water at 95 -100^ C. 0.83 parts of lOQ 
vols, strength hydrogen peroxide were 

35 added and ihe temperature of the slurry 
was maintained at 93- 100* C. for 30 
minutes. The cellulose echer was isolatci^j 
and found to have a viscosity of 30ft cps. 
in 2*:., ;uiuei>us solutri)n, 

.(() r.XAMIMI- 16. 

2''> parts of methyl ccMulose cmUaininrt 
1.9 methyl groups per anhydrogluco,se. unit 
having a viscosity of 57.S0 cps. in 2V;. 
aqueous .solution were suspended in 200 
4.5 parts of water and treated with hydrogen 
peroxide in rhc manner described in Ex- 
ample 16. The viscosity of the i.solatcd 
product wa.s 637 cps. in 2;;. aqueous 
solution. 

no r.xAMPj 17. 

75 pans of hyiiroxyelhyl cellnlo.sc con- 
taining i.1 hyjro.xycthyl groups per 
anhydroglucose unit having a viscosity of 
7182 cps. in 2V,'» aqueous solution were 
r>5 sprayed, whilst mixing in an incorporator, 
with '^3 parts of a solution containing 3 
parts of 1 00 vols, strength hydrogen per- 
oxide in 32.'^ parts eihanol and 17.5 parts 
water. The nuilerial w.»> Jhw:: pl.ii.vil in 



an oven at 80" C. for 4 hours after which 
time the volatile liquids had evaporated 
from the hydroxyerhyl ccilulo.se and the 
viscosity of the latter was found to be 
158 cps. in 2VJ. aqueous solution. 

The above procedure was repeated using 
as the .spray liquid 56 parts of a solution 
containing 6 parts of 100 vols, strength 
hydrogen peroxide, 32-5 parts ethanol and 
17.5 parts water. The product had a vis- 
cosity of 44 cps. in 2';., aqueous .solution. 

WHAT Wn CLAIM IS: 

1. . A process for reducirig the viscosity 
as hereinbefore defined of water-soluble 
non-ionic cellulose ether as hereinbefore 
defined which comprises treating the cellu- 
lose ether, without substantial dissolution, 
with an aqueous solution of hydrogen per- 
oxide, the duration and temperature of the 
treatment being controlled in accordance 
with rhe a.mount of reduction in viscosity 
desired. 

2. A process in accordance with Claim 
I wherein a mass of cellulose ether, either 
t!r>' nr mi^istcnod with a liquivl in which 
it is insoluble, is sprayctl evenly with a 
cjuanliiy of aqueous solution nf hydrogen 
peroxide insullicicnt to elfect any substan- 
tial dissolution of the ether and is i here- 
after subjected to sulFicicnt heat treatment 
to effect the required viscosity reduction. 

3. A process in accordance with Claims 
1 or 2 where-in the cellulose ether is an 
ether which is .soluble in both hot water 
and water at ordinary temperatures. 

4. A proce.ss in accordance with Claim 
I wherein the cellulose ether is .suspended 
as a slurry in a liquid in which it is in- 
.soluble and the aqueous .solution of 
hydrugon pcro.'vide is added to the .slurry. 

5. A p.'-jcess in accordance with Claim 
4 wherein the cellulose ether is suspended 
in an aqueous alcohol having a sufficient 
alcohol concentration to prevent .substan- 
!iul gelling of the ether. 

6. A pr,K*ess in accord'ance with Claim 
I utU'ivin :i cellulose ether which is oliible 
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in water room fcmpcracurc and insoluble 
in hot water Is suspended in water main- 
tained at a temperature above the j;ei 

^7"^ A process in accordance with Claim 
6 wherein the cellulose eiher is methyu 
ethvk ethvl methyl-, hydroxyethyl mechyK 
hydroxycihyl ethyl-, hydroxypropyl methyl- 
or hydroxypropyl ethyl-cellulose. 

8 A process in accordance with any 
one of Claims 1 to 8 wherein the cellulose 



ether is iroaied with the oxidising agcni 
at a pH of between 5 and 9 

9 A proci?ss for reducing the viscosity 
of water-soluble non-ionic cellulose ether 
subsiantially as described hercm and as 
set forth in any of Examples 1 to 18. 

10 Cellulose ether which nas been 
treated in a process in accordance with any 
one of Claims I to 10. 

BERTRAM F. DREW, 
Agent for the Applicants. 
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